An unexpected finding in a survey of a random sample of men from the Rhondda Fach valley in South Wales suggested an association between blood group A and coal-workers' pneumoconiosis. A further and larger sample of 1,250 miners and ex-miners from the same area, covering the same age range of 35 to 64 years, was chosen at random from the population in order to verify this finding. Each man was radiographed and questioned on his history and symptoms of chronic respiratory disease, and samples of blood and of saliva were obtained. The chest radiographs were classified according to the 1953 International Classification of Pneumoconiosis, and ABO and Rhesus blood groups and the secretor status were determined.
pneumoconiosis.
During the analysis of the results of a field survey in 1958 in the Rhondda Fach, an excess of blood group A and a corresponding deficiency of blood group 0 were found among miners and ex-miners with pneumoconiosis (Table 1 ). The random sample of 600 persons consisted of equal numbers of miners and ex-miners and of non-miners divided into three decennial groups in the age range 35 to 64 years (Higgins and Cochrane, 1961; Kilpatrick and Hardisty, 1961) . The only publication on blood group frequency in pneumoconiosis is that of Kuroda (referred to by Winkler, 1943) , who found blood group B predominant in Japanese miners with silicosis.
This paper describes our studies in 1961 of a larger sample of miners and ex-miners in relation to pneumoconiosis and to bronchitis.
Methods
A sample of 1,250 miners and ex-miners was drawn from the population of the Rhondda Fach (defined by private census in the summer of 1958) by random numbers.
Details of the samples, the largest that could be studied in the time available, are given in Table 2 .
All subjects were seen by appointment and samples of blood and saliva were obtained. A questionnaire similar to that approved in 1960 by the Medical Research Council's Bronchitis Committee was completed. "Chronic bronchitis" was defined as a persistent cough with sputum for some part of the day for at least three months together with one or more "chest illnesses". "Chest illness" was defined as one sufficiently severe to keep a man off work for a week or more with cough and sputum or an increase in these symptoms if they were usually present. The grades of breathlessness were those advocated by Fletcher (1952) .
A 14 x 14 in. (35-56 x 35-56 cm.) postero-anterior radiograph was taken of the chest and classified according to the International Classification (I.L.O., 1953) . To avoid variation between observers, all questionnaires were completed, and all chest films were read by the same observer.
Blood grouping was performed using clotted blood samples; these were tested the day after collection. The methods used were those described in the Medical Research Council's Memorandum on ABO and Rh grouping (1958) and by Drummond (1961) . Table 3 shows the prevalence of the various categories of pneumoconiosis in the sample. The proportion of men with pneumoconiosis was lower in this sample than in the previous one (Higgins and Cochrane, 1961) . It seems probable that this is due to observer variation in film classification because in the present study all the radiographs were read by I.T.T.H. whereas in the previous sample all the radiographs were read by Professor A. L. Cochrane. At that time we commented that we had expected to find roughly equal numbers of miners and ex-miners with and without pneumoconiosis, whereas we had in fact found a deficiency of men with normal radiographs. The present findings are more in line with our earlier expectations. Table 4 shows the frequency of ABO and Rhesus blood groups according to age and radiological category. When all age groups are considered together, the frequencies of groups 0 and A are found to be and 409% in the men without pneumoconiosis and 42-2 and 42-8% in those with pneumoconiosis. The differences between these percentages are quite insignificant. When individual age groups are considered separately there is again no suggestion of an increased frequency of blood group A among miners with pneumoconiosis. Only in the 45-54 group (the smallest) are there differences in the blood group frequency that are at all suggestive. Here there is a deficiency of group A and a corresponding excess of group 0 among the miners without pneumoconiosis, a result that is in accordance with the findings of the earlier survey. Indeed, the differences between the three age groups in this survey approach a significant level (X2 = 5-12 with two degrees of freedom, 0-10 > p > 0-05).
The proportions of Rh positive subjects among the men with pneumoconiosis and the men without vary significantly between the three age groups. Among the men aged 35 to 44 the proportion of Rh positive subjects is somewhat lower when pneumoconiosis was diagnosed than when it was not; among those aged 45 to 54 the proportions are reversed, to an extent which in isolation appears significant (0-02 > p > 001); among the men aged 55 to 64 there is no apparent difference. This variation between age groups is unlikely to be due to chance (X2 = 10-18 for two degrees of freedom, 0-01 > p > 0-001).
Respiratory Symptoms and Bronchitis.- Table 5 shows the prevalence of respiratory symptoms in the sample according to age and radiological category of pneumoconiosis. As age advances, symptoms in each category become more frequent. There is a clear relation in this sample between respiratory symptoms and the radiological category of pneumoconiosis. In each group the men with simple pneumoconiosis had a higher prevalence of symptoms than those without though the difference is sometimes small, and those with P.M.F. recorded an even higher prevalence. An Table 6 shows the prevalence of respiratory symp-between blood group and cases diagnosed as brontoms and "chronic bronchitis" according to age and chitis and emphysema. 44(4-1) 1,061 (100-0) Table 7 indicates that secretor status also appears to be unimportant in this respect. The age standardized prevalence of respiratory symptoms is the same in both secretor-positive and secretor-negative groups.
Discussion
The impression of an association between blood groups 0 and A and pneumoconiosis suggested by the small sample drawn in 1958 has not been strongly supported by the larger sample, drawn from virtually the same population, in 1961. Associations between characteristics observed in samples in which many such characteristics have been recorded will appear, by chance, with a frequency larger than that suggested by a single test of significance. If it were known how many pairs of characteristics had been examined for association, the chance frequency could be calculated; in practice, the suggestion of Fraser Roberts (1955) that a significance level of 1/1,000 should be demanded in blood group work before an association is accepted provides a reasonable safeguard.
When the hypothesis of a particular kind of association has been formed by inspection of sample data not specifically collected with this hypothesis in mind, it is well not to accept the result of a conventional test of significance but to explore the hypothesis by means of a new sample, as we have done in this case with the suggested association between pneumoconiosis and the O/A ratio. In the new sample we have now found apparent evidence of heterogeneity in the relation of pneumoconiosis to Rh positivity. It is clear that further studies are necessary before this can be accepted.
It is of some interest to consider what form of association would be expected if there were a connexion between pneumoconiosis and the blood groups. The very extensive evidence that the prevalence of pneumoconiosis can be related to exposure to dust by some form of dose-response curve suggests that any effect of the blood group would be in modifying the shape of this curve, the speed of radiological response to dust inhalation, rather than in producing similar differences in prevalence among men of all ages, of widely differing dust exposures. Unless the blood group in some way determines the dust exposure of an individual, which seems unlikely, one would expect differences in prevalence to be small among young men, to increase with age (and thus dust exposure), remaining large or perhaps diminishing again among the oldest men. Alternatively, it may be the risk of massive fibrosis associated with a given degree of simple pneumoconiosis which depends on the blood group. It may therefore be better in future studies to attempt to distinguish the dose-response curves of groups of men of different blood groups rather than to proceed with further studies of prevalence unrelated to dust exposure.
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